OBJECTIVE: Obesity is common in children and adolescents with incidence rates increasing both nationally and internationally. Its causes are complex and multifaceted, and obesity is associated with high morbidity and mortality as well as psychological distress. Multidimensional programmes are necessary in the treatment of this chronic disease in order to change eating and physical activity habits. A cognitive-behavioural training programme was developed and evaluated. In combination with diet and exercise, this special group programme that includes well established behavioural methods, was expected to result in longterm weight reduction and decrease of psychological distress in connection with obesity. DESIGN: As part of the six week in-patient rehabilitation for children and adolescents at Viktoriastift in Bad Kreuznach, the threepart programme (experimental group, EG) was compared with a programme that differed only in the psychological intervention component (instead of the specific training programme they undertook muscle relaxation training, comparison group, CG). SUBJECTS: In total, 197 children and adolescents between 9 and 19 y-of-age were recruited into the study. MEASUREMENTS: Somatic (eg weight status), behavioural (eg eating behaviour) and psychological (eg quality of life) outcomes were assessed at five points in time: two weeks before the intervention, at the beginning and end of the programme, as well as six months and one year post-intervention. The study started in spring 1997. Main outcomes will be presented. RESULTS: Pre-vs post-intervention-tests showed significant improvements in self-reported eating behaviours for the EG compared with the CG (F ¼ 6.38, P < 0.05); these changes were independent of age and sex. The weight status measured as the percentage of overweight dependent on height was reduced in both groups immediately after the intervention and at follow-up (F ¼ 16.51, P < 0.01). Reduction in the prevalence of obesity tended to be higher in the EG than in the CG (15% vs 10%). Self-reported quality of life increased from before the intervention to follow-up more in the EG than in the CG (F ¼ 3.27, P ¼ 0.08). In all, the acceptance of the behavioural patient education programme was good. CONCLUSION: In summary, evaluation results indicate that the cognitive-behavioural training programme is a promising approach to alter obesity-related habits and to reduce somatic and psychosocial consequences. Long-term effects after two years are expected to underscore these results.
Introduction
Over the last two decades the prevalence of obesity in children and adolescents seems to have increased. Paediatric obesity represents a significant health problem: obesity in childhood and adolescence is predictive of weight status in adulthood and associated with medical and psychosocial problems. 1 A subset of obese children and adolescents are at increased risk for psychosocial distress such as negative self-perception, social or behaviour problems. 2 The percentage of psychologically affected children is substantially higher in clinical than in non-clinical samples. 3 Obese children and adolescents in an in-patient rehabilitation clinic are in special need of an effective weight management intervention that also includes psychosocial components.
Numerous treatments for childhood and adolescent obesity have been developed and evaluated. These studies have demonstrated the greater effectiveness of comprehensive behaviour modification programmes compared to diet or exercise alone. 4 In Germany, there is a lack of such interventions especially in the context of in-patient rehabilitation. The goal of this paper is two-fold: (1) to describe an innovative training programme for use in in-patient rehabilitation settings; and (2) to present the results of a randomised controlled study that demonstrate its short and long-term effectiveness.
Methods
Training programme A cognitive-behavioural treatment programme for obese children and adolescents was developed. 5 The programme included specific skills to facilitate behaviour change and also behaviour management skills to encourage habit change. We used self-monitoring, contract-management, stimulus-control, modelling, eating-management and reinforcement principles. Over six sessions the children and adolescents learned to understand why they had become overweight and what they could do to lose weight and feel better. In groups with around 8 -10 children of the same sex and age they talked about psychosocial problems associated with obesity and how to change their eating and activity habits. The primary goal was to increase their self-management skills in order to handle the different requirements (like stop eating when they are no longer hungry). Children and adolescents were given written material (completed by the participants) and were asked to inform their parents at home about the main aspects of the training programme (eg what to eat, how to do sports).
Subjects and design
The subjects were 197 obese children and adolescents who participated in the 'obesity training' (experimental group, EG; n ¼ 121) or the muscle relaxation training (comparison group, CG; n ¼ 76). Both groups stayed for six weeks in the rehabilitation hospital Viktoriastift in Bad Kreuznach. They received a calorie-reduced diet and took part in an exercise programme for obese children and adolescents. Children and adolescents were included if they were at least 9-y-old (average age 13.8 AE 1.1 y in the EG, and 13.1 AE 1.1 y in the CG), their IQ was within the normal range (CFT ! 85) and if they had a minimum percentage overweight of 20% (EG: 63.8 AE 25.4 vs CG: 64.6 AE 23.7). Both groups were comparable in these parameters. Children were weighed and measured at admission and discharge. The children completed a set of questionnaires, including an obesity-specific self-efficacy scale, a quality of life questionnaire and an eating behaviour scale. Standardised and validated instruments are missing for these types of question, therefore we constructed diseasespecific questionnaires (five point Likert scale) for this population. The reliability of all questionnaires was satisfactory. 6 In addition, all children in the EG were asked to judge the training programme using a self-constructed questionnaire with a 5-point rating scale.
At six months and one year follow-up, all subjects received the same set of questionnaires and were asked to visit their doctor in order to assess their current height and weight. Compared with the CG, the post-intervention-scores of the EG were expected to reach higher values on the selfefficacy scale and eating-behaviour scale. Since both groups attended the 'exercise and diet' programme, no group differences in percent overweight were anticipated. It was hypothesised that in the long-term the cognitive-behavioural programme will lead to better treatment effectiveness (percentage overweight, quality of life and self-efficacy).
Statistical analyses were completed using SPSS 8.0 for Windows. A multivariate analysis of variance (MANOVA) with 'group' (EG; CG) serving as the between group variable and 'time' as the within-subject variable and post hoc comparisons were performed. P-values of 0.05 or less were considered significant.
Results
Acceptance of the training programme in the EG was good: the children and adolescents rated, at the end of the intervention, the contents as interesting Pre-vs post-tests showed significant improvements in selfreported eating behaviours for the EG compared with the CG (F ¼ 6.38, P < 0.05). No age or sex differences were found. Both groups reduced their percentage overweight after the intervention (x EG ¼ 15.47, s.d. ¼ 13.32, x CG ¼ 14.03, s.d. ¼ 10.00) and showed a stable course (F ¼ 16.51, P < 0.01). Six months after intervention, 14.8% of the children and adolescents in the EG could be classified as nonobese (but overweight) compared to 9.7% in the CG. Nearly three percent of the children in the CG remained superobese (more than 100% overweight), none in the EG. These differences were not statistically significant (w 2 ¼ 2.55, P ¼ 0.47).
As hypothesised, we found a significant interaction between 'group' and 'time' for the self-efficacy scale (F ¼ 2.64, P 0.05). This effect was especially large after the intervention: at the beginning both groups showed a comparable level of self-efficacy; after the intervention only the children and adolescents of the EG could improve their level. The 1-y follow-up showed that the children and adolescents in the EG were able to stabilise these improvements (T 1 vs T 4 : t ¼ 72.99, P < 0.01).
Both groups showed improvements in their quality of life over time (F ¼ 12.85, P < 0.01); neither the group nor the interaction effect occurred. During the first six months selfConceptualisation and evaluation of cognitive-behavioural training P Warschburger et al reported quality of life increased slightly but not significantly more in the EG than in the CG (F ¼ 3.27, P ¼ 0.08). At this time, the EG scored significantly higher than the CG (t ¼ 3.13, P < 0.01).
Discussion
Our goal was to develop a cognitive-behavioural trainingprogramme for obese children and adolescents and to examine its effectiveness within an in-patient rehabilitation setting. We compared the effects of this multidimensional approach (cognitive-behavioural training, diet and exercise) with a non-specific multidimensional approach (relaxation, diet and exercise). The 'obesity training' seems to be an attractive and helpful way to teach obese children and adolescents to manage their weight status and deal with associated psychosocial problems. The short-term results underline the superiority of this disease-specific approach compared to a non-specific relaxation training in terms of eating behaviour and self-efficacy. In the long-term, both groups gained from their in-patient rehabilitation stay in Bad Kreuznach. Both groups managed to reduce their percentage overweight significantly and consistently over the course of one year. Compared to the results of two recent reviews, 7, 8 the two psychological treatment programmes did not show significant long-term differences. As expected, the children and adolescents in the EG reported a better quality of life than their counterparts in the CG at 6-months follow-up. This trend was also observed one year after the intervention. To summarise, the results tend to favour the cognitivebehavioural approach. The muscle relaxation group was thought of as a non-specific attention group; unfortunately our psychosocial results suggest that this might not be the case: we observed a high degree of stress-induced eating behaviour and a high level of anxiety. 6 This observation could perhaps explain why the children and adolescents in the CG profited more than expected from the approach. Further research is needed to understand which components are essential for the long-term management of weight status.
